Although the inpatient setting has served as the predominant educational site of internal medicine training programs, many changes and factors are currently affecting education in this setting. As a result, many educational organizations are calling for reforms in inpatient training. This report reviews the available literature on specific internal medicine inpatient educational interventions and proposes recommendations for improving internal medicine training in this setting.
T raditionally most internists have learned how to practice medicine by taking care of sick, hospitalized patients, but training for the internist of the future is rapidly being reshaped by a number of changes in the health care and medical education system. Over the last decade the acuity of hospitalized patients has risen substantially. Cost pressure on hospitals, physician groups and managed care has contributed to a continuous drop in the average length of stay by nearly 20% since 1990. 1 The result is that residents training in the inpatient setting have less patient contact time to observe, diagnose, manage and learn from their often very ill and complex patients than in the past. There is also concern that traditional bedside teaching is increasingly been traded for teaching in the classroom. 2 Compounding these changes, there has been a growing push to shift more of the educational experience away from a heavy reliance on the traditional model of the inpatient ''resident ward team,'' toward more balance with ambulatory-based education. This shift will be further tested with the growing interest in ''hospitalism.'' While there is no need to diminish the historical success of the inpatient training experience, a more balanced internal medicine educational experience will force programs to identify the most important core inpatient experiences. Concern over the detrimental effects of excessive work hours on residents' health, patient care, and safety resulted in the Accreditation Council for Graduate Medical Education (ACGME) strict enforcement in July 2003 of resident work limits that has taxed many training programs' ability to meet both their educational mission as well as their hospital service needs. 3, 4 In addition, the model of care for hospitalized patients is being pressured to move away from the traditional ''physician-centric'' approach to an interdisciplinary team approach that emphasizes patient centered care to improve outcomes and reduce health care costs. 5 Finally, residents are and will be continuously confronted with an overwhelming explosion in medical knowledge, research and diagnostic medical technology. While there is significant heterogeneity in the structure and process of educating residents among internal medicine residencies in the United States, all programs share the primary goal to produce excellent general internists. Internal medicine residency education is an apprentice-like experience that is supplemented by the many different educational efforts that overlap with outpatient and inpatient care opportunities. Even with the comprehensive work of the Federated Council on Internal Medicine (FCIM) 6 to characterize the breadth of the knowledge, skills, and attitudes of the ideal internal medicine resident, most programs struggle with implementing effective educational curriculum that meet all FCIM competencies in an ACGME outcomes based education. 7 Given the shifting educational experience of today's internal medicine resident, what do we truly know about effective internal medicine educational interventions in the inpatient setting? The purpose of the present article is to review the published literature specifically for internal medicine educational interventions in the inpatient setting, identify potential educational gaps, propose recommendations to improve the current structure and process of internal medicine residency training and thereby identify key areas for future educational research.
METHODS
Our search strategies can be reviewed at the Society for General Internal Medicine website. 8 Separate Medline searches were conducted by 2 investigators (L.D.F. and E.S.H.). The first search was conducted on the Medline database from 1966 to August 2004 by combining medical subject headings and text words pointing to the hospital setting and inpatients with medical subject headings and text words associated with teaching, curriculum, and evaluation. This search was then specifically narrowed to internal medicine. The result of this first search resulted in 102 articles. A parallel Medline search was conducted utilizing a different search strategy combining medical subject headings and text words pointing to curriculum, teaching and hospitals with medical subject headings and text words associated with internship and residency and internal medicine. This second independent search revealed 973 articles. We then reviewed all 1,075 articles by title and abstract and included only articles pertaining to internal medicine residency that were educational interventions in the inpatient setting and excluded all publications that were opinions, reviews, commentaries, or educational studies that did not perform an outcome assessment of their intervention. We also searched bibliographies of relevant articles to identify other potential interventional studies. All candidate articles were then reviewed and assessed using a modified version of the Best Evidence Medical Education (BEME) coding framework before final inclusion. 9 Articles
were categorized by what ACGME general competency was targeted by the intervention with emphasis on study design, number and nature of participants, intervention, learning outcome(s), results, and strengths and weaknesses of each study. Each study was first independently categorized by 2 authors (L.D.F. and E.S.H.) with disagreements resolved by consensus. The final results of the literature review were shared with the inpatient subcommittee of the Society of General Internal Medicine (SGIM) Reforming Residency Task Force to develop recommendations. Recommendations were then discussed with members of the core task force and outside reviewers to develop panel recommendations for improving internal medicine training in the inpatient setting.
EDUCATIONAL INTERVENTIONS
Thirteen studies met criteria for inclusion in this review (Tables 1-5 ). All were single institution studies and 3 used a rigorous randomized design. Five studies directly assessed knowledge or skills of the residents and 5 assessed resident satisfaction or self-assessment of competence only. Twelve of the 13 articles reported a positive impact on trainees. Importantly, we found no educational intervention that attempted to evaluate the effects of a ''core'' inpatient curriculum or the daily experiences of inpatient training.
Several educational interventions reported positive results that might translate into improved patient care outcomes. Issenberg et al. 10 showed that implementing a focused cardiology review course with deliberate practice using a cardiac simulator (''Harvey'') on residents during a general ward month could objectively improve their bedside cardiology skills. Sulmasy et al. 11 showed in a quasi-randomized controlled trial that a formal ethics educational intervention taught to residents caring for terminally ill inpatients can improve care of ''do not resuscitate'' patients by primarily enhancing focus on important concurrent care concerns (e.g. pain control, nutrition, antibiotics, discharge planning). Landefeld and Anderson 12 studied the effect of guideline-based consultation to prevent anticoagulant-related bleeding among hospitalized inpatients that were at increased risk for major inhospital bleeding. They noted a significant reduction in major and minor bleeding rates among the patients that received guideline based consultation versus usual care (13% guideline vs 31% usual care), and lower rates of follow-up venous thromboembolism in the subsequent 90 days after discharge. However, the authors did not provide a specific description of the educational intervention and the only learner outcome assessed was resident satisfaction and self-assessment of anticoagulation management skills. Kulaga et al. 13 evaluated the impact of hospitalist clinician educators hired specifically to cover the inpatient medical service. This change was effective in reducing both the patients' length of stay as well as cost of treatment. Their resident satisfaction survey data revealed significantly higher ratings of the quality of teaching rounds, bedside rounds and the overall resident experience with essentially no effect on the resident's role as team teacher or leader. We found 3 articles that focused on educational interventions to improve resident medical knowledge during rotations in the inpatient setting. A study of a palliative care intervention failed to show that four 1 hour case-based discussions of how to communicate bad news/goals of care, withhold/withdraw life-prolonging care, discuss advance directives and care in the last hours of living objectively improved residents' knowledge and attitudes surrounding end of life issues during a monthly general medicine rotation. 14 Lindberg and Sullivan 15 showed that a geriatrics education intervention that involved interdisciplinary team meetings, geriatrics-based noon conferences, interaction with geriatrics-trained nurse practitioners, and a dedicated geriatrics reading syllabus during a 4-week internal medicine ward rotation could improve residents' knowledge of geriatric medicine. In addition, a study of internal medicine residents on a 2 months inpatient psychiatry ward service found improved self-reported confidence among the residents in managing common psychiatric problems, conducting appropriate counseling, and discussing emotionally difficult issues with patients. 16 There were 2 articles that focused on developing competency in practice-based learning and improvement. Bravata et al. 17 conducted a small pilot study of the implementation of a 4
week educational intervention to improve residents' self-directed learning skills during their inpatient ward rotations. They were able to show self-reported increases in short-and long-term learning behaviors after 1 year but their intervention had no effect on the quantity or quality of clinical question asking or medical reading. This study, however, suffers from several methodological flaws, most notably a very high rate of subject drop-out. Another study sought to evaluate the impact of an educational program on cost-effectiveness for residents during a general ward month on the quality and cost of patient care. 18 Methods included utilization of a cost containment booklet (listing the costs of laboratory and radiology tests), review of daily patient charts, periodic distribution of patients' itemized bills, emphasis on residents performing routine urinalysis, Gram stains and hemoglobin results over the laboratories, elimination of routine admission tests or standing test ordering, and employment of a ''why'' instead of a ''why not'' philosophy for lab and radiology test ordering. Results after 5 months of implementation on 1 out of the 4 resident general ward services found marked reductions in the number and cost of laboratory and radiology tests, in charges for medications and overall cost of patient hospitalization compared with the services without this education. However, this ''intervention'' was primarily orchestrated by a single attending on the ward team. We identified 2 educational interventions that had the potential to improve resident's teaching skills. Wipf et al. 19 showed that a 6 hour workshop on resident teaching and leadership skills given to residents resulted in continuous and statistically significant improvements in their teaching skills as measured by their mean ratings on the clinical teaching assessment form after implementation of the workshop into their residency program over a 3 year period. Likewise, Furney 20 showed that a 1 hour intervention that incorporated lecture, small group discussion, and role play to teach residents the ''1 minute preceptor'' was associated with improvements in resident teaching skills. Finally, there were 2 studies that showed promising impact on residents' ability to participate in systems-based learning. Sivaram et al. 21 studied the effect of case management on general medicine ward teams at an academic VA medical center. Seven months after implementation they documented that use of case management on resident ward teams led to significant reductions in patient length of stay with no effect on readmission rates. This model has important implications for all residents who are likely to be exposed to the managed care environment and can strengthen their understanding of utilization review, teamwork and disease management. Likewise, the novel use of a postdischarge clinic in 1 institutional study where residents could follow-up on the patients that they cared for during their general ward rotation promptly after discharge, led to marked reductions in patients' postdischarge emergency room utilization. 22 
DISCUSSION
This review of published literature demonstrates that we have little data on what constitutes effective internal medicine educational interventions in the inpatient setting. Most of the articles focused on specific areas such as palliative or end of life care, inpatient psychiatry, inpatient geriatrics, cardiovascular physical examination skills improvement, resident teaching skills, and cost effective inpatient care strategies. The good news is that several studies showed that interventions can involve both education and improved patient care. However, there were no studies evaluating any internal medicine program ''core'' inpatient curriculum. Furthermore, very few of the present studies performed direct assessment of resident competencies, preferring instead to use satisfaction and self-assessment. Internal medicine programs have been training internists primarily in the hospital inpatient setting for over 100 years. Despite significant pressure to shift more training to the ambulatory setting over the last 25 years, internal medicine residents at the end of their training still say they feel more prepared to care for inpatients than outpatients. [23] [24] [25] Changes in future inpatient education will need to consider the effects of shifting more training to the ambulatory setting, the impact of resident work hour limitations, and the need to develop more interdisciplinary team approaches to inpatient care. Why are there so few studies in internal medicine? One reason is the nature of internal medicine training. Internal medicine residency has traditionally been a complex conglomeration of learning occurring over a 3-year period that inter- 
Results
There was no change in the quantity or quality of clinical question asking postintervention. Immediately after the intervention there was an increase in the number of physicians defining short-and long-term learning goals and reports of selfefficacy improved for their ability to plan to keep up with the literature. (52/100 vs 72/100 pts, P =.04) The positive effect on short-and long-term learning behaviors was maintained from the postintervention period for upwards of 1 y (short-term results pre 5% to 1 y 50% P =.0075, long-term results 10% to 1 y 70%, P =.0013)
There were statistically significant reductions in the number and cost of laboratory and radiology examinations (Po.01), period of hospitalization (average length of stay 6.43 days which was 24% lower) and overall costs of hospitalization among the intervention resident teams versus control teams
Strengths/ Weaknesses
Attending and resident data was combined with a substantial drop-out rate of participants between pre-and posttests (only 22 of 43 completed posttest) with an even fewer number (10) at 1 y follow-up. As a result of significantly small numbers to analyze, the validity of their final conclusions is suspect
Well-defined cost effectiveness intervention. Both the nonrandomized study design of a single attending teacher as the educational intervention and the cumbersome shifting of the hospital lab workload onto residents will limit its generalizability and practicality twines multiple educational interventions and different patient experiences. Experiential education by caring for patients with the right combination and timing of autonomy, supervision and feedback remains essential. Determining what is the right kind of supervisory teaching also necessitates that a clearly defined curriculum that includes the core knowledge, skills, and attitudes unique to the inpatient setting be developed and that effective internal medicine inpatient rotation structures can be created. Studies over 20 years ago had already noted the changing demographics of the hospitalized patient.
26,27
Despite a recent study of internal medicine training residents at 1 institution that showed that over 3 years, residents on average covered 76% of FCIM priority 1 competencies (those optimally learned through direct responsibility of patients), no resident was able to cover all FCIM competencies. 6, 28 While promising, educators must avoid equating clinical exposure with clinical competence and advocate for the identification and implementation of more effective educational models in the inpatient setting. It is apparent that the lack of a universally accepted core inpatient curriculum has hampered the study of teaching in the inpatient setting. Without a formal inpatient curriculum further study of teaching in the inpatient setting will be hindered. To accomplish this feat in an evidenced based manner, it is important to build a curriculum around the common inpatient medical conditions (problems, diseases, and disorders) encountered by today's practicing internist.
Our review supports the need for defining an inpatient curriculum and the need for more study of effective inpatient educational interventions and experiences. While a trainee must always learn from their medical errors, the inpatient educational system must be designed to maximize patient safety and education concomitantly. As Ludmerer points out, the central moral paradox of graduate medical education is that the best situation is for the individual patient to be cared for by the most experienced clinician. But, for society, trainees have to be given the graduated autonomy necessary to join the next generation of independently practicing physicians. 29 Innovative approaches to teaching and supervising in the inpatient setting are urgently needed that allow residents to learn, make decisions, exercise responsibility, and autonomy to the point of a potential error without actually committing errors. Our review has a number of limitations. First, our search strategies could have missed other important studies not included in Medline, Embase, or bibliographies. However, we used 2 different search strategies for identifying educational intervention articles. Second, by limiting our analysis to only educational interventions in internal medicine residency training and the inpatient setting eliminated many studies of medical students and residents in other fields. We also did not target other broad-based competency interventions that may have some applicability in the inpatient setting because the inpatient setting was not the subject of that research. The goal of this study was to specifically define the ''state-of-the-art'' for internal medicine training to help identify important gaps in our understanding of the inpatient training experience. Third, our restrictive criteria for outcomes data eliminated several descriptive studies. Finally, many internal medicine programs 
CONCLUSIONS AND RECOMMENDATIONS
There is a pressing need for the entire education community to perform a comprehensive and rigorous assessment of the current structure of inpatient education. New approaches to supervision, teaching and evaluation will be required if inpatient training is to be truly patient-centered. All stakeholders should work to define the ''core'' inpatient curriculum for internal medicine. For example, the Society of Hospital Medicine (SHM) is developing a core curriculum of inpatient medicine(M. Pistoria, Personal communication.) by using data from the National Hospital Discharge Survey 30 that focuses on the most common inpatient medical conditions, a core set of necessary inpatient procedures and the systems based practice skills relevant to the inpatient setting. The ongoing work of both SHM and that already achieved by the FCIM could potentially serve as the basis for this new ''core'' inpatient curriculum. We believe that new inpatient team structures and skills will be required to enhance the link and training in both the inpatient and outpatient settings. Experiential educational activities should take precedence over passive educational methods in the inpatient setting as shown in the small number of studies reviewed. Finally, research is urgently needed to study the effects of curriculum on resident learning and patient care which utilize more rigorous research design and multiinstitutional collaborations.
Special thanks to Karl Woodworth for all his help finding the literature for this article. Disclaimer: The opinions reflected within this manuscript are solely those of the authors and do not represent the views of the Department of Defense, Department of the Army, or the American Board of Internal Medicine. Intervention Use of a teaching improvement program focused on second and third year residents that consisted of three 2 hour sessions covering topics such as leadership skills, conducting work rounds, interacting with attendings, practicing teaching skills, teaching medical students, using feedback and evaluation and dealing with problem behaviors and other morale issues
Use of a 1 hour teaching session focused on the One-MinutePreceptor (OMP) model which consisted of a 15 min lecture on the OMP model, followed by a 20 min role play session and debriefing which allows the residents to practice. The facilitator then led a 15 minute discussion about the use of the OMP in residents teaching. Pocket cards were given to intervention residents and they were asked to state their goals for teaching using the model
Learning outcomes
To improve residents' skills in teaching as assessed by the Clinical Teaching Effectiveness Form (CTAF)
To improve residents' skills in teaching as assessed by student and intern ratings at the end of their rotations with a 14 item questionnaire that addressed the 5 microskill domains in the OMP model. Secondary outcomes looked at resident self-report of pre-and postintervention teaching skills and usefulness of the OMP model at the end of the rotation
Results
Results of 3,946 evaluations of 235 postgraduate year (PGY) 2 and 211 PGY 3 revealed continuous and statistically significant improvements in mean CTAF ratings each year after introduction of the teaching workshop (Po.001)
Residents assigned to the intervention group showed improvements in all domains except the ''teaching general rules'' category. Intervention residents reported statistically significant changes in all behaviors (Po.05). 87% of residents reported the intervention as ''very useful'' or ''useful'' on a scale of 1 to 5 with a mean score of 4.28. However, the ratings of overall resident teaching effectiveness were not statistically different between the 2 groups of residents
Strengths/ weaknesses
Intervention is replicable and impact on teaching skills based on CTAF scores is statistically robust. Unclear if these differences have real life educational significance Easy to administer intervention which has quick and focused impact on resident teaching. Unclear of intervention is durable over time without continuing education
